The aim of this research are to isolate, identify, and test the antioxidant activity of both extract and fractions of polyfloral honey originated from Bone regency, South Sulawesi. The results showed that methanol crude extract phytochemically consisted of flavonoid, tannin, saponin, steroid, and alkaloid with IC 50 value of DPPH (1,1diphenyl-2-picrylhydrazyl) method of 683,153 µg/mL. The DCM extract gave positive results for tannin, steroid and alkaloid with IC 50 value of 701,743 µg/mL. The n-hexane extract positively contained tannin and alkaloid with IC 50 value of 1709,536 µg/Ml. The water extract positevely contains tannin, saponin steroid, alkaloid with IC 50 value of 1698,345 µg/mL. Pure honey contains all group of compounds tested with IC 50 value 2826,471 µg/mL. This showed extracts and sample have weak antioxidant activity.
INTRODUCTION
Free radical, a reactive species that occur as a cause of non-paired electron, can be found in the metabolism process in human bodies. Those very reactive electrons tried to stabilize itself by reacting with the environment in order to find a lone-pair electron. This reaction can occur simultaneously and continuously until the stable condition is achieved. However, this process must be terminated as fast as possible to prevent degenerative disease, such as: cancer, hearth failure, and cataract. An antioxidant is needed to accelerate the stabilization of those free-radical, which can be synthesised in-vivo, or being administered in-vitro (Kikuzaki et al., 2002; Sibuea, 2003) .
An Antioxidant is a constituent that has an ability to inhibit super-oxidation reaction that occurs in the human body and forms a species that can stabilize the free radical. Human bodies have various type of antioxidant, such as: superoxide dismutase enzyme, glutathione, and catalase enzyme that can stabilize the free radical. However, an antioxidant also can be produced in-vitro from natural product. One type of natural product that can be utilized as a source of antioxidant is honey (Escuredo et al., 2013; Moniruzzaman et al., 2013) .
Honey, a typical sweet viscous liquid originated from the floral nectars, can be divided into two type based on the sources of its nectar, e.g., monofloral honey and polyfloral honey. The initial honey is produced from single type of floral; while the later one, sometimes called as forest honey, is from the nectar of various floras (Sutanto, 2007) .
There are several nutritional constituents of honey that can function as antioxidant agents, for instance: Vitamin C, organic acid, phenolic acid, flavonoids, and β-carotene (Gheldof, 2002) . There are lots of flavonoids and phenolic compounds have been isolated and structurally determined from honey (Vulic et al., 2015; Ramanauskiene et al., 2012; Alvarez-Suarez et al., 2014) . The most common methods to determine the presence of antioxidant in honey is the DPPH method, which uses 1,1-diphenyl-2picrylhydrazyl that can trap the excess of free radical. This method is effective and efficient due to several advantages such as, is able to capture high concentration of free radicals, uses less amount of sample, happens at room temperature, and only uses the simple standard UV-Visible spectrophotometry to determine the results (Salamah and Widyasari, 2015) .
This research is aimed to fractionate the polyfloral honey into several fraction based on the decreasing of polarity from polar to nonpolar; and to evaluate further the efficacy of those fractions as an antioxidant agents.
METHODOLOGY

Instruments
Standard chemical instrument were used in this research like rotary evaporator (Buchi), and UV-Visible spectrometer (Spectronic-20D+; Shimadzu).
Materials
Polyfloral honey samples were taken from the forest area nearby Sadar Village, Bone Regency, South Sulawesi Province, and kept in a sealed dried bottle jar. The samples were then freeze-drying after taken to avoid the direct oxidation of air.
Experimental Procedure Extraction and fractionation
Approximately 78 grams of dried polyfloral honey sample were firstly macerated with 250 mL of methanol p.a for 48 hours. Afterwords, the filtrate was then separated from the residue. This protocol were repeated 3 (three) times and all of the filtrate was combined and evaporate under reduced pressure to obtain crude methanol extract.
Fractionation of the crude extract
Approximately 2 grams of the methanol crude extract of polyfloral honey were put in a 50 mL bottle and 30 mL distilled water were added into the bottle with further shaking with a sonicator for about 30 minutes. After kept the bottle stands for 30 minutes and the solution was decanted to obtain an aqueous fraction of the extract polyfloral honey.
The above protocol was repeated with underwent the solvent of dichloromethane and nhexane to results the fraction of dichloromethane and n-hexane. All of the fractions was then dried under reduced pressure to obtain the dried materials which were kept in small sample vial to be used in the antioxidant test.
Phytochemistry evaluation
Prior to the antioxidant test, under a standard procedure proposed by Tiwari et al., a phytochemistry evaluation, to all fractions as well as the crude methanol extract and the original sample, were done in order to known the major class of secondary metabolites that consist in the sample, crude extract, and fractions of the polyfloral honey.
Antioxidant test Preparation of DPPH 0,4 mM solution
Approximately 0.015 grams of DPPH was dissolved with 25 mL of methanol and transferred into a 100 mL volumetric flask. The remaining methanol were then added until it reaching the precise volume of the volumetric flask in order to obtain 0.4000 mM of DPPH solution
Preparation of stock solution of ascorbic acid 500 ppm and 5 ppm
Precisely 0.500 g of ascorbic acid were weighed and transferred into a 10 mL volumetric flask, and further added with methanol p.a until the precise volume to obtain 500 ppm of ascorbic acid solution. From the stock solution 0.1 mL were taken using a micro pipette and transferred into a 10 mL volumetric flask following by addition of methanol p.a until the limit volume to get 5 ppm of ascorbic acid solution
Preparation of 500 ppm solution of aqueous fraction
An aqueous extract of polyfloral honey were precisely weighed as many as 0.3329 g and transferred into a 25 mL Erlenmeyer flask and dissolved with 10.1 mL of methanol to result in 33,000 ppm of a stock solution. From the stock solution 0.15 mL were then taken and transferred into a 10 mL volumetric flask and added a methanol solvent up to the volume limit to obtain 500 ppm of methanol extract solution.
Preparation of 500 ppm solution of dichloromethane fraction
Precisely 0.0682 gr of dichloromethane fraction were transferred into a 25 mL Erlenmeyer flask and dissolved with 10.2 mL of methanol p.a to obtain a 6,000 ppm stock solution. From the stock solution, 0.83 mL were pipette into a 10 mL volumetric flask using micro pipette with further addition of methanol p.a solvent up to the limit volume of 10 mL to obtain 500 ppm solution of DCM fraction.
Preparation of 500 ppm solution of n-hexane fraction
Precisely 0.0058 g of n-hexane fraction were put into a 25 mL Erlenmeyer flask and dissolved with 1 mL of DMSO with a further addition of 11.6 mL of methanol p.a to provide 500 ppm of the n-hexane fraction solution. The methanol extract of polyfloral honey approximately 1.016 g were dissolved with 10.2 mL in a 25 mL Erlenmeyer flask to obtain a stock solution with a concentration of 100,000 ppm. From the stock solution 0.05 mL were then taken and transferred to a 10 mL volumetric flask and added a methanol solvent up to the volume limit to obtain 500 ppm of the methanol extract.
Preparation of 500 ppm polyfloral honey sample
An empty and pre-weighted vial were fill-in with 0.005 gr of honey sample and adding about 10 mL methanol p.a, homogenized, and kept stored before of being used in the experiment.
Determination of antioxidant activities of ascorbic acid
The antioxidant activity test of the reference ascorbic acid was carried out by firstly pipetting 0.25 ; 0.5; 1 ; 2; and 4 mL of the 5 ppm solution of ascorbic acid that has already been prepared and transferred into 5 (five) different test tubes. Each test tube was filled with 1 mL of DPPH 0.4 mM, and further added with methanol p.a solvent until the test tube has a total volume of 5 mL. All test tubes were then incubated at dark with room temperature for about 30 minutes, and all solutions were measured using a UV-Vis spectrometer at a maximum wavelength of 515 nm.
Determination of antioxidant activities of polyfloral sample and fractions
From the solution of 500 ppm aqueous fraction 0.1 mL, 0.2 mL, 0.4 mL, 0.8 mL, and 1.6 mL were taken by a micro pipette and filledin to the 5 (five) labelled test tube, with the further addition of 1 mL of 0.4 mM DPPH.
All test tubes were then added with methanol p.a up to reach the total volume of 5 mL to obtain 10, 20, 40, 80, and 160 ppm. All solutions were incubated in the dark, at room temperature, for 30 minutes and measured with UV-Vis spectrometer at a maximum wavelength of 515 nm.
RESULTS AND DISCUSSION
The investigation consisted of 3 (three) major parts, e.g., fractionation, phytochemical test, and antioxidant assay. Crude extracts from extraction, underwent a maceration, about 2 g of extracts were consecutively fractionated with water, dichloromethane, and n-hexane to obtain Figure 1 . Calculated IC 50 of the original samples and fraction of polyflora honey 0.33, 0.06, 0.005 g of each fraction. A small part of the fraction was taken for the further phytochemical test used Tiwari et al., 2011 protocol to give a results described in Table 1 .
The phytochemical assessment results clearly show that both original polyfloral honey sample and methanol crude extract contains all major constituents of secondary metabolites, e.g., flavonoid, tannin, saponin, steroid, and alkaloid. This is due to the fact that polyfloral honey mostly contains of all major class of secondary methabolites (Stevenson et al., 2017) , furthermore, in case of the methanolic extract, as a cause of the ability of methanol to destroy the cell wall make it possible to take almost all of the secondary metabolites contains in the sample (Eloff, 1998) .
Other fraction, like aqueous, dichloromethane, and n-hexane has a variability in secondary metabolites contentmend is due to the diffrerence of the polarity which limiting the ability to take the constituents which has different degree of polarity. Overall results are, both original sample and methanol extract contains all of the major secondary metabolites; and aqueous fraction consist of all except flavonoids. Moreover, dichloromethane has 3 (three) major constituents; tannin, steroid, and alkaloid; while n-hexane only have tannin and alkaloid.
Antioxidant test
An antioxidant test (Kedare and Singh, 2011) were carried out toward the original sample, methanol extract, and all fractions, e.g., aqueous, DCM, and n-hexane extracts. Ascorbic acid was use as a reference for positive standard antioxidant. The results are shown in Table 2 .
Seems that DCM is the fraction that has the highest antioxidant activity of 12.18 % in the concentration of 160 µg/mL whereas methanol, n-hexane, aqueous, and the original sample of polyfloral honey have the concentration of 10.82, 6.59, 5.45, and 4.65 % consecutively.
Based on the data it can be stated that the percentage of inhibition was in linear correlation with concentration. The increasing of concentration will also increase the inhibition percentage. Based on the antioxidant data of the inhibition percentage we calculated the IC 50 values, described in Figure 1 , and resulted in the values of 683.153, 701.743, 1698.345, 1709.536, and 2826 . 471 μg/mL for methanol extract, DCM fraction, aqueous, n-hexane, and original (Tiwari et al., 2011) in Table  1 shows that the original sample and methanol extract predominantly have all of the major secondary metabolites constituents (flavonoid, tannin, saponin, steroid, and alkaloid), while the aqueous has all constituents except flavonoid. Moreover, DCM and n-Hexane fraction only have fewer constituents content, e.g., tannin, steroid, and alkaloid. As a reference ascorbic acid also were tested for its antioxidant activities and gave results as described in Table 3 . The values of IC 50 of ascorbic acid which is 2.597 μg/mL at the lowest concentration of 0.25 μg/mL shown a very strong antioxidant activity. According to Molyneaux, 2004 ., a constituent can be categorized as a very strong antioxidant if the IC 50 < 50 μg/mL; strong if the IC 50 in between 50 to 100 μg/mL; medium if the IC 50 values 100 to 150 μg/mL; and weak if the IC 50 value is in between 150 to 200 μg/mL.
CONCLUSIONS
The research has examined the antioxidant activity of the polyfloral honey and its fraction using the DPPH method with low activities with the of IC 50 values of 683.153; 701.743; 1709.536; and 1698 .345 μg/mL for methanol extract, DCM fraction, n-Hexane fraction, and aqueous fraction in compared to the original sample with the values 2826.471 µg/mL. The phytochemical test also clearly shown that tannin and alkaloid became the predominant constituents because it was found in all sample test and flavonoid became the least because only be found in the original sample and the methanol extract.
